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(57) Abstract: 

PURPOSE: A method for measuring an 
electromagnetic radiation pattern in a free space 
using a GTEM cell and a system thereof are provided 
to predict a total radiation power and a free space 
radiation pattern as to an EUT(Equipment Under 
Test) from a power measured at an output port of 
the GTEM cell using a correlation between the GTEM 
cell and free space. CONSTITUTION: According to 
the method for measuring an electromagnetic 
radiation pattern in a free space after modeling an 
EUT(Equipment Under Test)(20) as a dipole moment 

in a GTEM cell(10), an output power at an output port(11) of the GTEM cell is measured using 24 
arrangements of coordinate axes of the GTEM cell and coordinate axes of the EUT in a specific frequency 
band. Then, the radiation pattern or the total radiation power in the free space as to the EUT modeled as a 
dipole moment are predicted using the measured total output port power. 
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1 <H1 i-l-EfvH h>2|. £o|. a. ^^o) <y ^Ajoflofl nj-s. ^ ^.^ A|iEfl o. GTEM ^ (10) 

(KLT)(20). *^MH-I-(30). ?m -"r-tl7l(40). GPIB ?)]<>ll-(50) ^ ^?r*\ ^i^( 60 )o.s. ol^o^^lcf. 

( ITEM 1(10) "-H^lfe *l7| ufl-o 3j-o^ f. 7 > cfo]§5. S.!^ ^ ° a >2]2l ^Mfl^ 3)a|*) 7 | 7 | ( 20) 
')• Hll^ltlc]. GTEM 1(10)21 -fre]<a-(llH^ f^?ll°)-l:(30H GTEM 1£- °i^^^-S. 9]%- s}&] 

^17)^^ <?) 3iA]^7i7)i- £u)ei^- ^ *}iHi3Ki2)-g- tqon 

l||-f£LSll* ^TH^M"*. 31^1^71 71(20)7]- GTEM 1(10) lflJf«l| Ufl^l*!- 3 3] A) 1g 7 J 7l ^AJ-^..^5). 7 || sjug 

-il'-lt]7lvl(20)S^-El »VaV xjajol GTEM 1 *«fl £<&«cf. 

-V";^7l|o)-i-(30)-& GTEM 1(10)2) 2^ ^-^71(40)^1 $1<L^. ^ -r<j7](40)^ f^l-^- 

■=- ! l^H!7l7)(20)S- i fEi «VAV^1 x}a.a. ^^^o|^.(30)l- **H ^aJ^a^ ^a^. =§=^$k}. *}aj -t-A) 7 |(40)^ 3 5) 
"I 3*3 ft* GPIB 7i)o|l-(50)-i- -f-sf^ ^jffEl Aii^ (60 )o. s #!g-*Vnf. ^i|(60H^ -§. 7 > cj-o]^.^ a. 

M! B c!¥l 3) Al*j 7 ]7]o]) x]-p r ^Tj- a A ]- 3flEj-g- ofl^«J. 7 ] * u o V ^ °1 = 3.^5|<H flo^. ^% o|-g-S|. 

"1 7-F-Pr ??HMsj ^A> sflej-g. o^gc}. 

•■\*}. S. 2 M17-1 £L 7-i- ^isM £ S^fiJ H ^A]oflofl n}.# GTEM 1-g- °l-g-*V ¥?MMal 344 4*} sflfl 

•": ^^l A^^-C}.. 

.'<-. 2fe £ t^2l «a AjAlofloil icf# GTEM 1# ol-§-*V 4-fr ^^HH^l #4 si- 44 sflej 4*^ hj-^a. q-Ej-iflfc * 
•;>J.lolcK s. 3^ 1-7V cfol^s 3lAl*j7)7Hl cJl*V 4^. ^-t> 4a). afl^i 7H^^ S.<ao]cf £. 4^ 

GTEM 1 1-H21 3lAl*j7l7ll- y^r-g- f^iLS Sl#^ nflS] 7 |.g. ufl;*)[( xx \ vy\ zz 1 )]* 44^ IE, £0)0} iE. 5^ G 
! EM is Mis) 3lAl*j 7 i 7 | 4 y 4-§- -a] o. 5 _ jr)^ n^oj 187 ^ Hl )^= ^vflfe. £^o]cJ-. £ 6-& GTEM 1 Mis) 
i'Ufl'l^l* x^-i- fti^S Sl#%v ttflo} 7 ]^ ufl^[( xx '. w', zz')]* M-El-ifl^ s^oinj, E 7° GTEM 1 
-••'1 a1^ 7 1 7 ]# x ^# f-a o.s. Sl#%>- nflsj 67 j.^ uD^s. q-Ej-iflfe £^01^. 

Vl'^l. 3lAi*j 7 i 7]5 _«.El a 0 KA>El^ ^«l-7l 3) a] ^ 7 ] 7 ] GTEM 1 «H*l^cl-(S201). ^BU 

*! 51 ^-3Kr nH<^(f mj|1 ~f max )4- l^e>3i #^3>^ ^B^(f)» ^s>-^ cfl^^ 3,^. -4- (f )5L ^ 
;!vi4(S202). 

-1 *l«'l7l7V ^Aj ol^ -31}.- cfl^oflA-1 #7l^ O.S Sj-Cfjl 7>^*>^. sq A] ^ 7 ) 7 ] # £ 3^ uf^Vi U>2> ^o] S-7} 

£■1 Td 7 l ^ *}7l cj-oll- JSL-aS( p . M )si S-l^^t ^ <^7H, GTEM l^l ( x . v. z )sL ^EHfl^ 

31 a]^ y\ 7} s\ -i\E.k= ?-epj Af^-sH (x\ y'. z')o.S. a^tVc}-. o|i^ ^ ^-tV Aj-ofl ^a> £ )^ Ajcrfxv ^ 

•V-A]. ^Ki ( p T ) S > 4A> 3flEj(p ( e . (J) ))^ ^ [^«}-Al 5 ]<4 [^Al 6] 3J. ^-c}. 



1 -1 -1 o 



= ^(|if^|Mf) 



-r ^ il 6 

*) - -^[(^? + A: o 2 M r 2 .)(cos 2 0cos 2 0 + sin 2 0) 
r A 

+ (P/. + A^M;.) (cos 2 0 sin 2 0 + cos 2 0) 
+ (/^ + k*Ml)m 2 B 

~ 2{^i > y .cos(^ pr .-V w 0 + ^ x ^ y cos(^ w .-i/;^.)}sin 2 <9sin0cos0 

- a^JVf^.cosCT/;^-^^) + ^ 2 Af J JV/.,cos(T//^,-^ />a .)}sin0cos0sin^ 

- 2iP J JP x , C Qs(rt> pz .-y px .) + ^X^ cos(^ nB .-^ )}sin0cos0sin0 
+ 2M^ y sin(Vv-VV) -^x Sin(^.-t^ TO .)}cos0 

+ 2^{P y Ji/ r .cos(^.-^ w .) - ^Af^sinCVi^.-^OlsinGcos^ 
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"I'M. P x . . P y . ^ P z . Cj-oj-g. £»flE( ?js| ^ «.o) H7|o|t^ <V. , Hi <V o. ^ ^.o] o] 

Vl-iMcK ^3.^1 JO. 9 ^ (J) ^2^5.^21 2}&o\] sflt^-c). 

I 6]-§T LWI S.^}7\ ?|sfl 7] .g. ol-g.^ 5]fi] . ^sj-A, 7j]^(A~ R)-§- Aj-g-sH M' 



7 

A + k;D - P> + 



B + kZE=Pf. + ktM* 

C + £ 0 2 F = + fc 0 2 M;. 
G - ^.cos(^.-^.) = P x i» y C ra> . 
H = F^.cos(^.-^.) = P,PC m , v 
/ = ^cos(^.-^.) = P Z P,C TO> . 

L = M z .M x ,cos(^.,-^.)= M,M x C m ^ 
M = P^ y sin(^.-^.) = P^S,.,. 
/V = P y .M s . sin(^.-^ TO .) = P y M z S y . z . 

/' = ^^,sin(^ pv .-^.) = P y M x S y . x . 
Q = PA^sin^.-^..) = P^S,.,. 
R = P^sin^.-^.)- P X M Z S,. Z . 

\-r*m 5]. [-'r^ 6] ^ [-r*M 7]<^M ^ ~r $I^°1 BM^7l7M ojgfl ^ ^-tV-o.^. 4^1^ # g b$ % 

-7*M *|*IMfc A. B. C. D. E * F<H] cfl^V ^JI ^M 3fl<a-8: fl*IMt=- 7JKr(A~RH uflsv ^^.fl. .7 

silo): $.4. o|5^*»- jJ^(A~RH cfl*V ^iL^ 3)^^7l7l» GTEM vflJfofl Hfl^|sVji s^s] SMs^a] GTFM 4 



-'?. GTEM 182] 2}-3.^[(x. y. z)]4 aM^M*! ag-a^[(x\ y'. z')]-§- ^M^Jl 3Mfl7l7l# Y^r S&fe X^r-§- 
vr fl O.S SI gfl-c)-. Y^-l: Si ^fl afl^ $ g^V ^ £((J) n z^z| 0 K /4 rc /2 . n . -n /2. -11 MS «fl H 

--V^-l-^i. f^eJ-S-S SMt> "life S]?lfl- z|i(<|) n )s „ /4 3n /4S #^*Vcf. olsj- -4J-0I ^ fl ^&]^- 
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o]o)] cllsfoj £ 2 1! £ 4 M)*] £. 7-g- °)-§-4°<l xM)*l -g^ch 

v! -<1 p. 40II 44 \» *><>]. GTEM ^2] 3*a^[(x. y. z)]4 3)*}™7}7\s) 2±&z?[{x\ y'. z')]-fr AA (xx*. vv\ z 
;-')(m=l). (xy'. yz'. zx')(m=2) rtelJi (xz\ yx'. zy')(m=3).sL Sj-^Jl 

1. 1 (xx'. yy'. zz')2l --$-°r (m°l 1°] ^-f) 

.V. 5<*IM ul)*) 1 uH^) M-E)-\H «l-£)- z>ol. GTEM Hal 2fa^[(x. v. z)]4 s\ a|*) 7 ) 7} s] 3±&z?[( x ' v' z' 

!!-a- (xx 1 . yy'. zz')(7|-g- Hfl*l)°. si 1H^(S211) y^-g- =§^°-5. aVA] t)| ^o_S. 0. it /4. it /2. it -it /? -it >4?»- 

srd^jH ^-g- ^^^4(S2i2). o)^ ^ P x . P 2 . P 3 . P A , P . ^ P 6 o. s i4uw.!4. 

(xx'. yy'. zz')2) y^-fr f-yo^. a] t}) «Vcfl ^©.jj. $ r ova. n|]o} 3)-^ ^^-^-8- cf-g- [-"r^-ij 

is 14 



^4^61 8 







c^„ 0 s* m - 




JC'" 






010 






z 




-s<t>„ 0 C0„ 







A/,, e *~-cos«fc,+M 2 **--sin<fc, o. s £ , ^ oja 1]o ,) cfloj^o^ ^e]sV<g ^fl-S)-^ ^d^( M cf 

[-^±1 gjfij. £ o] €c) ._ 



9 

P- +* o 2 [M 2 cos 2 0, 1 +M 2 sin 2 0 n +2M x J^;C„ EV cos0 . sin^J 
-2*b[^^ yi cos^„+P y JW r ^. z .sin^„] 



•I ^1 <I> „ <H| 0. it /4. it /2. it . -it /2. -it /4-g- cfl<y 44 P p 2 , P 3 , P 4 , P «i P o. ^j.^ t 
•til 10]2l (a) (04 €4. 



(a) p x = K = Pr + *X 2 ~ = B + k 2 Q D - 2k,P 



= B + \kl[D + F + 2L] - j2k 0 [P + N] 



(b) 
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(d) P > =Kt,„=^ + ^Ml + 2k 0 P r M I S rx .~B + ^D + 2k 0 P 
= B + ±kt[D + F-2L] + y/2k 0 [P-N] 



\-r^'A 10] # °|-g-sH Tfl -r L. N. P. B+ k 0 2 D. B+ k 0 2 F°\) #<H*1 «=)» l-t-^i) 

i 1 I Sl (a) (e)2f £°1 



(a) P= ~^ 0l ^.-° _ Pa zA 

4*0 4* 0 

lh; P.-P 

4*o 4* 0 

„,, i _ ^.-A ~ M-* +2 ^ k ° N P - P b + 2s/2k a N 
2*„ 2 2k} 

rci) B + klD = M^lM^ = ASL3L 



B + k}F = M^L^lLr2L = A±A 



!.2 <xy\ yz'. zx')2l Jg-f- ( m o) 2 °] ^ o.) 

UHi-oll 21 Al*j 7)710] ^ii^-g- z^r-i- §^ C.^_ A)7i ) H 0 V^O. S 90° Sl^SKll CfA) x ^-|- fAjO S a1t)1 wj-f o ? go 

^ £|?j5M A o v Efl[(xy'. yz'. zx')]°1M(S221) 1.1^ n>sv 7 >^s. GTEM -gal v^-£ fi)AS 0. it / 
4. ji /2. it . -it /2. -it /4"?V# Sl^sf^A^ ^Bi-g. ^^f}-cl-(S222)(£ 5S] «11*1 7 i41*l «H^I 12). °1*11 #^;£| *}§!-§■ 
P 7 • P a ■ P o ■ P io. P n « P 12 S. ^sHcf. 

(\y\ yz*. zx')al ^elH A 1 y^-fr ^t' AS. -M 31 ^-tfl •fl-^o.s $ ^ sl^^-fr nfl^ 3*3. cf-g- [-^d] 
! 2]s+ £°) 51 



4**H 12 







C0 B 


0 


S4>n 


y r 






0 


1 


0 


z' 


z 






0 
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M,^cos<p„ + M,.e*~sin*„ o_ 3 _ ^ lH] cfloj^aj ^^^?) *J3( fc»f )£ Cf-g- 



t^SN 13 

J? +* o 2 [M;.cos 2 0„+A/ x 2 ,sin 2 ^ M +2A/ x A/ y £: )I1I> .cos^ „sin0„] 
-2»b[W.r c "*. + W.*«'"W 

I a] 3 <l> „ o)l 0. x /4. x 12. x . -x /2. -x /4« t«<a«W P 7 . P 8 . P 9 . P 10 P .. % P „ -fr f 
14]2) (a ) uH^l (f)# £o| ^JcK 



^--ej-^! 14 

< a > -P, =1^1^ - P^k^.-2k a P 1 M y S,. y . = C + kZE-2k 0 Q 



= C + i* 0 2 [£ + £» + 2J] - VlAoIfi + O] 



<c> n-K\l_ m y 2 - P'+k^Ml-2k 0 P t .M x S,. x . = C + klD-21^0 
<d) = |«4.~ -PUklMl + 2k 0 P,M r S, y = C + kZE + 2k 0 Q 

^ - l<*«4--»/ " + f* 2 [M 2 + M 2 - 2W,.«f ,£«,,.] - yf2k 0 [P : M y .S z . y . - PM,S Z .,] 



l-r*H 14]* ol-e-^M 3Kr Q. O. J. C+ k 0 2 E. C+ k 0 2 D«fl Utt fMM-§: #<>H °]« 1 
r,|a) (a) Mix) ( e )s.\ £o| ^cf. 



15 

(a) e = "Ml- = p »- p i 

4 *o 4* 0 



2*o 2fc 



o 



- 10 - 



33H^ol ^2003-0056277 



•d) C + k, 



_ Kij^ + i<y _ p 9 + p„ 



•»i C + A„ 2 Z> 
1.3 (xz'. yx'. zy')2] ^ ( m o] 30] ^ o.) 

i-l-g-°H 3lA|^ 7 | 7 |oj z^-i- Al7jl^^:o.S 90° Sl^sl-Jl cfA) x ^-g- fA|o 5 AlTilaJ-^to.^. 90° 

V>^- SlTd^l-ori nv^ A o v Efl[(x2 . yx . Z y')]<^lA-l(S231) 1.12] ^^-2f d|.^.71-x|5. GTEM 182] v^-g- o.^_ 0. n /4. 
n /2. it . -it /2. -it /4^ Sl^sl-'gAi *|b)-&- ^-^ ^-c^(S232)(£ 52] ufl*] 13 vflx) ufl*l 18). ^aj-o. 

P 13 • P 14 • P 15 • P 16. P 17 * P 18 S ^HHcf. 

(xz'. yx'. zy')2] A 0 T- E( )ofl a-} y -%-& -,Aj o S a|7)] £tfl ^jojj. * n °V# fl^«-g- nfla) ^At-g- c r -g- [^i] 
lfili'l- *}-o) Si 31. 



^fi}-Al 16 



X 




c<t>„ 


0 


s<P„- 


z'' 


y 




0 


1 


0 


a:' 


z 




-s<P„ 


0 







/' ^< M,^- cos0„ + M^ sin^, o. s ^ 1]a| ^ojg^ =g e] ^fl-S^ 33< l«o,| 2 cf-g- [ 

-I- A ! i7]4 -41-01 ^4. 



Pi + fc 0 2 [M z 2 . cos 2 0„ + M 2 sin 2 0 „ +2At y M,C„. M . oos<t> n sin0„] 



■>1 s| 21 <)> „ o|] yj-y\ 0 . n /4. n /2. x . -it /2. -it /4« cfl^sH P 13 . P 14 . P 15 . P i6 P 17 « P is * 
I 'fefAi 18]a j (a) L|]X ] (f)2 j. 7 ^. 0 | ^cj. 



-r-St-^1 .18 

^3 - = P, 2 + W - 2k 0 P x M : S x . z . -A + lcjF-lW 



,d) ^ =|54,_, = P^kSMl + 2k 0 P I M,S x .,.~A + ^F + 2k 0 R 
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= A + i* 0 2 [F + £ - 2K] - -Jl\[R - M] 

|-r«H !8]-ir °l-8-*H ?)|- r M- K A+ k fl 2 F> A+ k Q 2 E ofl ufl*V <g ^ •&)-&- #<H *i °14 ^-S>^ f-r^ 
(a) Ml 7-1 (e)2f -4 Vo l €4. 



(a) J? = M- ~M- _ P„-P a 

4*„ 4Ar 0 

2k- 2kl 

UJ) ^ F = M- + K~ = a±a 

2 2 
2 2 



L|-g-«l| £ 6-^1 M-EfhH uj.fi!. zj-o). GTEM -is) 2j-a^[( x . y. z)]4 ^ ^ ^1 7) £q 2)-X^[(x'. y'. z')]-fr 4^ (xx'. yy'. 
zz')(m=4). (xy\ yz'. zx')(m=5) =LB\31 (xz'. yx'. zy')(m=6).sL ^^JL Sj^tt-4. 

2.1 (xx*. yy'. zz')^J ^ -f ( m °l 4°] ^-f) 

7<HM m| ft] 19 ^ a]]*] 20.2.S M-Bl-VE GTEM -S3 ^^[(x. y. z)]4 sW^Ms] 5j-5.^[(x'. V. z' 

)l* (xx'. yy'. zz')o.S ^31(S241) x^-|r f A J±S. a] 3J x /4. 3* /4 D J:-f- 2j*}sJ->SAi *1e^ ^-^?VcJ-( 

S242). °H1 x-Jal-g- z|z| p ig R3 P 2Q o. S q-Ej-vj}^. 

(xx'. yy'. zz')Sl Aj-EfloijAi x^^- f^o?- a] 7)J « 0 v^o.5. $ n Sl*}^ ^- ufl s\ tj-fr [-r«H 20] 

•4 



20 







1 


0 


0 








0 


c<p n 




r 


z 




0 




c<i> n 





.>|u,| [-t-^l-Al l]2 j 4o|3. Aj£< M x e»- )_o z|z| 
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••'hi! 2114 *M 



CLS SH. o)l- [-«)- ai 1]0 )1 cflojsH ^e)sl-<3 ^ffSl-fl fc.f )^ cf-g- [- 



--rfl-i^ 21 

* o J M;. + /';.cos 2 0„+/> I 2 sin 2 0„ + 2/^.C„,,. 2 .cos£.,sin0„ 
- 2k 0 [P y M x S f . x .co S <j> m + /^.S^.sin^J 



-I '4% (|) n °\] AA n /4. 3* /4« nflojsM P 19 ^ P 20 # ^-s^ [^*Va] 22]2} (a) ^ (b)2)- £°1 ^cf. 



(a) 



= *„ 2 Z> + + C + 2H]- >/2A 0 t/ > + O] 



(b . *o =K^.u A - ^ + ^lP^P^-2P y J>,C^. z .]-^[-P y M l S y . x . + P l M,S I . t .] 
= klD + + C - 2H]- V2A 0 [-F+ O] 

2.2 (xy\ yz'. zx')2) ^-f (mo] 5?1 ^-f) 

uj.-g.ojl a] A|-^7)7lsl 2}-a^^- z^f-g- o.S 90° 33s)-Ji cJ-a] x j=-g- ^a) _o S A)7fl H j. %l o s go 

" ?lTf -a-EflKxy'. yz'. zx')HH(S251) 2.12) n^Ms. GTEM H2] x^r-g- ^^<L& * /4 

.'in /4°J-^- Sl^SV^Ai ^gJ-g. #^t!-c4(S252)(£ 72) nfl*] 21 vfl*l afl^} 22). °H 4^ P 91 ^ P , 

., * M-el-Mlc)-. -i « - 

(xy'. yz'. zx')2j A o v e)Hl<H ^ a] 7)1 $ n ifls) tg^.a. cf-g- [>^s)-ai 93 | 

4 



•r*M 23 







1 


0 


0 ■ 


y r 






0 


c<t> n 


s<P n 


z' 


z 




0 




c<p n 


x' 



o]nfl [-t-*)-Al d-ol-g- aJ« ( P,e"» W/' Z|z)- 

/;.e""-cos^ + P^^sin^ 
■'r*M 24]2|- lk v °l €4.' 



-t-Sl-il 24 
- 2k„[P z M y S z . y .cos<P m + P x M y S,. y .sin<p m ] 
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I Msl (1) n ofl AA h /4. 3it /4» cflojsH P 21 ^ P 22 » [t«H] 25]s} ( a ) (b)°+ 



^-ii 25 



(a) 



k%E * i[C + /I + 21] - -Jlk^Q + M] 



(h) 



= +|[C + -4 - 2/]- V2*„[-Q + M] 



2.3 (xz\ yx'. zy')2] ( m c»l 6°J ^-°-) 

l)-^-o)) Bl a) -7] 7 ] 5} 2}&^-§- z^-g- fAjo ? _ a) 7)1 90° 4 A 1 x^-8r f'ti^-S. *}7]} *&tfro.g. 90 

c SI ^l^W A o v Efl[(xz'. yx'. zy')]°IM(S261) 2. is) d]-^7>^1S. GTEM ^3] x^-fr f^A ? _ H /4 

::n 3) 3*^3*1 ^aj-gr ^^*Vcl-(S262)(-E 721 «H*1 23 «ll*] 24). »H ^^-g- AA P 93 ^ P ■> 
j s. M-el-sH4. 

(xz\ yx". zy')2l tfEJW*! x^* Tcli?- *131 fJ-^S. <t> „ ^2] ^-s £:&ii,g- cf-g- [^^i] 26] 



^ 26 







1 


0 


0 * 


z'" 






0 


c<p n 






z 




0 




c<t> n 





••|u)l l-^j-Al 1]a , cV o 1# ^«. ( V" M , e »- } ^ ^ 

n.c'^cos^ + P y . e ^ sin^ Jlf,**- £H o]# 1H] cfloj^ =8^^ £3( l«J 3 C>-g- |- 

•I- 27] 54 €4. 



27 



%Ml + ^cos 2 fli m +^ 2 .sin 2 ^ + 2P I i» 7 .C„.,.cos^„sin^„ 



•I ^ 4> n °fl q-q- n /4. 3« /4« <fl«g*M P 23 * P 24 t t 1 *^ [^*J 28] Sj (a) <$ (b)S> ^°1 ^cf. 



<-r*H 28 



(a) 



^ " Ksll. % - %M* + ±[P?.+p;.+2P,P r C„. f .]-Sk 0 [P,M ! S,. 1 .+P y M,S,.J 
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Cb) 



k;F + ^[A + B - 2CJ- Jlk^-R + tf) 



-?]2| [^^<m 22]. [-r*f i! 25] §-! [-'r^ 28]-g: °l-§-5]^ 3]^ H. I ^ G* cf-g- [^r«M 29]2] (a) v-H*| (c) s>]. £ 



29 



2 2 
2 2 

I r-ShN 11 ]s] (d) ?! (e). [-'r^ 15]s] (d) % (e). [^-i] 19]s] (d) * (e)* °]-g-SJ-<s] A+ k 0 2 D. B+k n 2 E 

'-:! C+k n 2 Ft ^ -"r Sic]-. ^r. 67fls] ^i-g- H.^- cislji 23. M^r<>| ^e]^^ [^p *)-■&] 30]^ Qo] €4. 



/H-B + C+£ 0 2 (Z> + £+F) 



I - |2 



I - |2 



|a o.L. 0 + KL + fo.L*/ + K.I 



^ + J> + 7> + /> 

+ /> 7 + p iB + p 9 + />, 
+ p*+p„ + p„ 



30]<HM B+k n 2 f ^ C+k o 2 E » .sflig [^ai 31]J! ). £o] £ ]cH A+k o 2 D» -f-^ & C H 



4 



4*H] 31 

-M, =0 - Kl^+M^ + kll^ 
+ \<Lo + MU + + fell.- 



-p 7 - p 10 +p,+ p„ 

+ ^6+^5 + ^7 



U:*. 30]<HH A+k o 2 F ^ C+k o 2 D# [^r«H 32]^ El©] B+ k 0 2 E » - oijr A+ 

k n - E « B+k 0 2 d* ""fl^ [-"r^ 33]4 *H C+k 0 2 F » ^ ^ 5U^. 
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-r-^^ 1 32 



+ P,+ P W ~P 9 ~ P,, 
■ P>> - P,^^ + P„ 



33 



-P,~ P* + P>+ P> 
+ P, + P w + P 9 + P u 

+ Pn+ P»-P u -P„ m 



4-8-°H 247>7-l u)):*HH GTEM **1 t^'EHH ^-g; [^SJ-i] n]a] ( a ) ifl*] ( c ). 15 ]o| (a) gj^ 

U-). [-r*H 19]sl (a) v|lx| (c ). [^t£j-i] 2 g]o] (a) (c) [-£|-a) 31 ] [^ai 32] [^*M 33] si P . M)=q 
I' w "HI ifl<a*H €^*r 7)]-"r(A~R)« ^c].(S271). 

"4-fi- *LH|^21 %■ ^-a]. a)] %1 #Aj.g. cf^. [^«]^ 34] gj [-^a] 35]2f £o] $HH °3o]x) 7fl^(A- 

R)-l- °l-g-5M £^ -r SM. tMl S271°fl>H 7i1^(A~R)Sl [4^*1 34] 3? 35 HI fl|«a*M x> 

-;> ^?.H)a-1 <y o]o] ^s>^ 7-1 e] HMs] ^a)- js-a^ ^sVc}(S272). 



34 

Pt = ^(tf + Pi + k\Ml + A/ 2 . + M 2 )) 

~ ^ [(ii 2 + * 2 M 2 ) + (P, 2 * 2 ♦ A/ 2 ) + (p> 2 + A/ 2 .)J 
- ^1[(A+ fc 2 £>) + (* + k 2 E) +(c+k 2 F)] 



4«H! 35 



P(& . *) = 



15;r 



(/I + * o D)(cos 2 6>cos 2 0 + sin 2 $>)+(5 + ^ O £)(cos 2 (9sin 2 (!> + cos 2 ^) 
+ (C + £ 0 F) sin 2 0 

-2{G + * o V}sin 2 0sin^cos(i>-2{// + /t 2 ii:}sin0cos0sin(*> 

- 2{I + Ao^sintfcostfsintfi 

+ 2k 0 {M - P}cos9 + 2k 0 {N - 0}sin<9cos<# 

+ 2k 0 {O - £}sin#sin<!( 



~2Hr(f)» H^HA f) D Jr# ^7>A]-7|ji cfA] o]e) ^.^(cv^ S2 n oflA] ^) S272)-§- ^4«-cKS273). 
; ..j.--4 cfl «o] ajcfl -3j].-( f max )s _ ^ nfl^l(S274) fls] ^-^(tMl S211 tMI S272)-g: Q 

If-*. * ?!^ D J-^ 4^51-71 ?1«flA^ 31]. 32] ^ 33]ofl^1 <k v ^ Sife 51*]^ P , . P 

:: . P , . P 5 . P 7 . P 9 . P 10 . P ,1 . P I3 . P l5 . P 16 * P 17 ^ ^- 12?H ufl »1 °] S. 5^ ^1 
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!. m 44 45. 47. J11I9 44 411. 413. 415 44 ^)i7 ufl^ofl cfltilHg- flcf. 



444 &4 

44 44. 444 444 4 a 4 44 *44 «l*.s.s 44 ^4 s&tt 3*1-4 4444444 44 



,-i ;J-r'4 44 
1. 

GTEM tMM 444441- cfon- sl-Bhs s.<§*y4 * 4-8- ^4444 344 44 4€-fr 444^ 4444. 

..^ cH«oi|a-i av 7 | GTEM €4 4X44 4?1 444444 4X44 2444 44* 4444 44 GTEM 

VI si 44 4 444 444^ 41 44: 4 

44 444 444 444 4444 44 -& asiss -2-144 44 444444 44 44 ^4444 44 44 
••'114 Hife 44 4 44 444 444tt 42 44 

-4 5i44fe 44 ^4444 444 44 44 44 44. 

3*^9- 2. 

II 1 44 4 . 

44 41 44fe 

44 GTEM -i^ (x. y. z). 44 444444 44 4X44 (x'. y'. z')S. * ttfl, 

44 GTEM DI4 4X4Ux. y. z)]4 44 444444 44 4X4[(x', v'. z')]-ir (xx'. w'. zz')Sls. v -4 
'• si 4444 644 4444 44 434 444^ 44; 

#4 GTEM 44 43.4Ux. y. z)]4 44 444444 44 4&4[(x\ y\ z ')]4 (xv 1 . yz'. zx')^^_ ^ v-4 
-fi- f^5.5. 4 4444 644 444 4 #4 444 444^ 44: 

44 GTEM 44 4x4Ux. y. z)]4 44 444444 44 4x4[(x\ v'. z')]4 (xz'. vx'. zv'^jl "44 -4 v-4 
4 4 A J^i?- 4 4444 6?V4 4444 #4 444 444fe 44: 

44 GTEM 44 43.4[(x. y. z)]4 44 444444 44 Wt(x', v'. z')]4 (xx 1 . yv. Z z')^.s. 44 4 x4 
4 44^5. 4 4444 244 hj-^44 ^sj ^.g. n^s)-^. cj-Tfl; 

4 'I GTEM 44 4S4[(x. y. z )]4 44 444444 44 4X4[(x', v'. z')14 (xv'. yz'. zx')^.s. 44 4 x4 
4 #4-°s 4 4444 244 4444 #4 444 444^ 44: 4 

44 GTEM 44 4S4t(x. y. z)]4 44 444444 44 4X4[(x\ v. z')]4 (xz'. vx'. zv')<?.jl 44 ^ x4 
f^|o S si*4s|->a4 244 4444 #4 444 4444 44 

: X444 44 ^4444 444 44 44 44 44. 

^4^3. 

4! 44 4. 

44 41 44 4 

44 GTEM 44 4X44 (x. y. z). 44 444444 44 4X44 (x\ y'. z')si 1- 4. 

44 GTEM 44 4X4Kx. y. z)14 44 444444 44 4X4f(x\ y. z')14 44 4444 44(xx'. yy'. zz 
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')<?! 7]|i ai]?.]: 

'M *l]l nH*l°1M AJ- 7 | 3lA)*} 7 ]7)-l y^-g- f^AS «Va) t)| Hj-^tO.^ 450 5) £ H)) ^ o] 7)) 2 Ufl *1 ; 

^'1 ".1|2 U||*HH 3|A|*j7|7ll- y-3f-§- #A)o^ H>A]?|) «fJ-^O.S. 45° a|] *J o] ^)| 3 U(| ^) . 

'.M 7,113 u)1*|o))a) AV7I 2)Al*j 7 |7)l. y§=-g- o. JL «H ?fl «<J-^°.iL 90° 2) 3 $ a|)*]o) *1|4 a|)*]: 
'■'•7j 7.114 HflA)oflAi av 7 ] 3)A]*j7|7ll- f^^iL 31 90° Sl^tF u||*loi 7l|5 «fl^l: 

S^l 7.1)5 HH*H*1 A o V 7l 3lA|^7|7|l: y-%-g- f^jLiL «Va| ^) HJ-§0 S 450 uflA |o} ^ 6 afl ; 

GTEN'I ffil 3-3.#[(x. y. z)]-g- #7] a) a] «j 7 ) 7| oi] cR« 2|-a-§Kv\ z '. x'HI 4^ <a*H?i «H^l(xv' vz' zx') 
■;•) 7117 ui|7.): • " ■ 

.(ily n||*HH 3)Al*j7l7|# y -%-g- f^-S-S. «H 31 45° S1^*V ufl^o] *fl8 ufl^l: 

*M 'IIS 0W^<H1H # 7 j 3lA]*j7|7]» y^-g- f^Al o. S HVA|^| IJJ.^O.S. 45 ° ^ *) *_> Bfl O] ^9 U( | *) ; 

;!"1 7.119 u|1*H]a-| a o V7] 3lA|^7l7l# y^-g- f^o £ ^.ojl 90° «fl^l^] ^1 10 ufl*l: 

"] "HlO uH*HH A o V7 l ^1 Al*j 7 |7ll- y^-g- « 0 v^_ojl 90 0 Bfl^l"?! "All «fl*l: 

^ 7l 7.11 1 1 hH ^1 oi) *] av 7 | a| A) *j 7 | 7l# y%-g- f> >y «H 7)1 U-^JL 45° Ss\ a & ul] *) o] 711 1 2 ufl *| ; 

;M GTEM iS^ 5fS^[( x . y. z)]-g- ^-71 B| 71 7H cfl^V 3j-JL*Kz\ x\ v'H z}-^ °J ^ a) 7J afl*l( XZ \ vx' zV) 
•'.'] "11 1 3 all *1 : 

7)113 Hfl*HH ^7) 2lAl^7l7ll- y^-g- ^lTfl « 0 >^S. 45° 3^$}- »fl*l<a 71114 ufl^l: 

# 7] 7)1 1 4 U || *] oi) a] a q v 7) 3 j A] a 7) 71 1 v^-g- Ai o. 5 _ a> Al t)) *g-^= o.s. 45° ^ ?1 *V ufl *1 °1 ^1 1 5 ufl *1 : 
'<V'\ "1115 ufl-^H]^ A d"7l si A)-sj 71711- y## f{JiS «Va1^1 90° S] «fl *1 °A ^1 16 afl^l: 

•'fh-'l "11 1 6 «11 *1 °11 A i ^7l 21 Al *j 7) 7l# y^^: % % o S h>a1 7)) ^ o_^_ 90° ^ ^tb afl^l ^11 17 Mfl *1: 
-;!"! 71117 ul)x)a)|A) a}.?] 3lAl^7l7l-l- y^-i- a}.^ Tfl ^o.^ 45° Sj^tb U H*1?1 ^1 18 Hfl*|: 

^!"1 (xx'. yy'. zz") »H^H*1 ^''\ 3l A 1^7l7l# x^-i WQSLS. a]^ 45° h|)*1°] 7fll9 h||^; 

■'} "11 1 9 u)| Si o)) a-1 a o v 7] a) a) *j 7l 711- x^-fr # 43 a] Tjl w o >^: o.^_ 90 o s| ^ ^ u) ) ^ 01 ^ 20 0 „ Al . 
'h-"l (xy\ yz'. zx') HH^Hl^i #7] 2lAl*j7l7)l x ^-§- *]?\) «J- 45° S) ?i ^ all s) <y ^21 «H *] : 

;! "l "1119 all^HlAi 3lAl*j7l7)l: AlTl] iJKKos. g 0 o sjxi^. HHslo] 7fl22 ul|*l: 

^"1 (xz'. yx'. zy') ul|^Hl"-1 ^> v 7| A l 1 |j7]7ll- x^-* ^^.2.5- a]t11 ^^-S. 45° S]^*!- «fl^l°J *)|23 aH^]: r ^ 

"1123 u)]*MH -S-7] 3l"-l-?l7|7ll x^-g: f-ao S a) 7)1 « 0 V^=o.5. 90° ^^i^- aflslo] 7fl24 hH^I^^ 1b v 7l GT 
I'M 'IS) ^sj^. ^5gsV^ cj-711 

-Li 3L<3 ^ xj-^r ^Tj-ofl^Sl ^i^3> 3 fl^l ^^o a o-^. 
4. 

'1)3 *oHl"-i. 
>! "1 "112 <£!• 
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A+ k n 2 D. B+k n 2 E*C+k 0 2 F°f| cfl^V ^o] 



(a) 



p,+ p 4 -p 3 - p 5 
-p 7 - p !((+ p 9 + p H 
+ p l3 + p 16 + p 15 + p„ 



(b) 



B + * 0 2 £ = Pf. + * 2 A/ 2 



[P, + P 4 +P, + P s 
+ P 7 + P 10 - P 9 - P u 
-^3 " ^6+^,5 + ^7 



C + k:F = P: + £ n 2 M 2 



(c) 



+ l 5 <4„-0 + MnEU + l«02^ + l«02|fc_^ 



-p, - p 4+ p 3 + p 5 
+ p 7 + p 10 + p 9 + p„ 



+ ^13 + ^6-^5 



v|- y\y\ aj-7] 7])1 H)1 ^ ^ aj- 7 , ^ )18 Hfl^oflxi j§^# 330] p j iflXJ p g * ol-g-^a} av 7 ) a+ k 2 D , B + 1< 
f , 2 E ^ C+ k o 2 f# TfltfsHr fcXI; « 

^-7| TflAj.^. A+k o 2 D. B+k o 2 £ ^ C+k o 2 f» #7] cfol§ £^5. S.^^sj sH^^H cflsp <y-7] ^ 
44 d^HP t )°fl c >14 

. 2£-[{A+ kfD) * {B+ k*E) + (C + * 0 2 P)] 

M"H. P T * 44 P x^P y §JP/r 3 7, -E'fflSC ? )21 -Ml *U ci4^ iT^H^. M x . 

. M % , 3-1 M z . tt 4 7 l 4°) ft 2-^S ( M )o) ajjj, 3.0] fi7)o|jl, A *r 4*j4fe ~44°l| *1 ^ 453-0! oj k n 
44 -£-4 #3} a)--) 

»i| cflojsH 44 ^ 4^1*14 4?1 # 44 <*l]^r44r #31 

4 afl-st-fc 44 *LHMa| *J44 44 ^ 4^ 44 



'113 -4°flH. 

A+ k f , 2 d. B+ k n 4. C+k 0 2 F. G ^4 R°fl cfl & Q 4 
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A + k"D=Pj. + klM 2 



(a) 



\<t.-o + l«oi£„ - K\l^y 2 - l«oil^..^ 



/> + p 4 -/> - /> 5 
-p 7 - p m+ p g + p„ 
+ /», + p l6 + p 15 + p„ 



B + £ n 2 £ = Pi + * 2 M 



(b) 



+ p 7 + p, 0 -p 9 - p n 



(c) 



C + /t 2 /- = Pi + A^M 2 

-l«oill. 0 - MU+ML-g + l 5 °>ll~^ 



+ P, + P 10 + P 9+ P tl 



)= fell^-KlU/- 2 ^ = & -/> 4 - 2^ 



le) H = P„Pcos(^ ^ ^t'A-Ki^^P Pi9 _p 2o + 2 j2 knP 
" " 2 2 

(f) / = ^ cos ( ^ - Wr) = ^-y'^Uy +2 ^ k oQ = p„-p 22+ 2j2k oQ 



(9) ./ = M X M cos(y - r )= '""^ +2 ^*»° = /» - j» 2 +2 ^Q 

2A 2 2A 2 



2k l 2kl 



(i) L = MM x cos( V , -y, ) - ~ +2V2 *°* A - gtig^yv 

2* 0 2 



2* 2 



(i) A/ = P V A/,. sin(^ 



r tax ' , , — — " 



4*o 4k 0 



4*„ 



4*o 
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(I) O = PM.sin^ - ¥ax ) = IfjL^ = Pn-P, 



P*~P, 
4* 0 



4A 0 



Pi*-P» 
4k 0 



■A y -\A #7) "111 Bfl^l MH -#7l 21)24 «H*H*1 *i3<?] P , Vfl^l P 24 » °1-g-5|-c*l A oM A+k o 2 d B+k 

„ E. C+ k o 2 F. G ifl^l R-i 7-Dtlsl-fe tfTfl; oj 

>M A+k n 2 D. B+k o 2 E. C+k o 2 F. G vfl*l R-§- ^7) t\o)&. £^e S 3H^7)7H1 q|$ 

m v| sf)i^[P(e . $ )]<>fl cn*i 4?] 

(A + * o 2 D)(cos 2 0cos 2 </> + sin 2 0) + (B + Ar 2 £)(cos 2 esin 2 0 + cos 2 0) 
+ (C + IqF) sin 2 8 

-2{G + £ 2 y}sin 2 0sin0cos0-2{// + Arising cos 0 sin (j> 
- 2{I + igL}sin0 cos0sin0 

i 2k a {M - P}cosd + 2k 0 {N - Q}smBcos<p \ 
+ 2k 0 {O - R} sind sin £ 

M'll. P(9 . 4> )fc 44 sflEjolJl p x , p y , gj p z , ^ £ 7 j Cfo)§ S.tfBH( ? )Sl A) 31JH £17] , 

V* . ^ Vm> £ A ^^2\ $\>&0]5L. 0 <4 (J) ^-aTflSj 2)-ao)jl. k Q ^ 

"II cD^SH xK° r *?HMSl 44 3fl€-£ ^Slfe #31 
4 4-Pr ^-LHl^o] g^aj. 4,4 3fl ^ ^ ^ 

GTEM -g°lM 3i]Al^-y]7ll- cM-g. £^ei £<a^tl ^ *?HMsl 44 3^* 4^4fe ^IHH. 

x^r cfl^ojl^ GTEM 2la44 A o v 7l 3)A)^7l7l^ ^S^s} 127>^1 ufl^l* ol-g-SH 4^1 GTEM 

tl^-i- ol-8-sM 4o]# s.°flE^_ a-a^^ 3H^7l7)<H] cfl*v #7] % 44 °*144^ *il 

" 5.'&4rr 4-fr *?>o||^3l ^xfaV % m q V^. 

^t 1 * 7. 

'116 %H1H. 

tf 7 l *!)] 

V!-'! GTEM 121 21-11-%^- (x. y. z). A o v 7l 3M*!7l7)o]l tfl^- (x'. y'. z')si # irt). 



ir.)/ > = P,.M I sin(^-^) 



4* n 



(n) 0=^,sin(^-y/„„.) = 



4A„ 



4*o 



2 1 2 
r A 
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GTEM flfi] 5>S^[( X . y. z)]-§- *\ 7]<% tfl# 2)-a^[(x. y. z)H A 7 A ^H^l «fl*l(xx\ yy*. zz') 



',■! '1 "-11 1 u)j *] o]) *| av 7 | 3 | a] *] 7] 7) # y^-g- f> o. 5. uv a) 7]) ^ o.s 90° $ *1 *V u)j *1 °1 ^| 2 «1) *1 : 

';V>\ 4) 2 "H *) <H1 A cM ^1 a| ■&] 7 ) 7]# y^-g- # aj AS »H 4) H 0 H l 90° Si ?! tl- h)) a) o] *fl3 «H x] : 

>M 413 ufl*HH A o V7 l sH^M-i- y^-g- ^.2.3. «VA]7i] ij}-*o.s. 90° si^v u B*l , y *H u fl*l; 

VM GTEM ^a^[( x . y. z)]-g #7| 3) a] «j 7l 7l ofl cfl*V 2}-S.5Ky\ z\ x'H ^4 <y*H?l «fl*l(xy\ yz'. zx') 
■:•! 4)5 «H*1: 

#-»| *1)5 a^HH-l a o v 7] 3] Al®j 7 |7l# y^-i- f"y^.S «Va|7J1 « 0 >f £S. 90° £13$ ufl^o] «1)*1: 
tf'l *)16 u|]*HH a|Ai*j 7 |7)fl. y ^-g- §^£.3. «Va] 74] »8-^=o.s 90° ufl*)^ ^7 «!)*]: 

#-'1 417 a)i*HH 3] a) 71 # y^-§- f^jog. mi- a] 741 H o v ^^- 90° SI?}*!- «H*1«! ^18 ul)x]: 
*M GTEM IS] 2}-S.^l(x. y, z)]-g #7] 2) a) ^ 7 ] 7] ofl cfl*V 2j-3.-SKz'. x '. y'H z]-zj- <|J*H?1 ufl*l( xz '. yx\ zy') 



Al- v) 7.|1 9 Hfl ft] ofl A-] aV 7 , 3 | a] *j 7] 711- y^-g- # aJ o. s «V a| 7}) «j-fO S 90° $ £ ^- ufl *] 0} *f| 10 ufl ; 

y-'l 4110 ufl*HH a o v 7 | 3lA)®j7l7)l- y ^-g- f Ajo.5. «VaH1 90° SJ3«- «H^1°] 4111 Hfl*l: U 

A| 7 1 X)11J HHxH|Ai AJ. 7 | 3lAl^7l7l# v^-g- f-AjO.5. aVAlTfl W0.3. 90 0 3 3tt ufl *1 <y xfli2 «H*HH a o v 7] G 
TEM Us] -frs)^ 5)ejgr ^sffe #4] 

•H- ^ T °r ^*HH2] *}7l-4 # 4a> xjgj ^ 

8. 

417 

tf-'l 412 tMlfe 

A+ k o 2 D. B+ k n 2 e ?1 C+ k n 2 F<H1 cfl^V <4 °1 
/( + = P;. + i 0 -A/;. 



Vi 411 hH*1: 



•:! 419 «H*1: 




12 



B + k 2 a E = P y 2 . + klM], 




\Px + ^3+^2 + P, 

- P 9 - + i^j + /*. 



12 
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C + k]F = F$ + A^. 

— |«o. |^._o " l«oi£„ + \<£.-*/ 2 + Kt.~*/ 2 



-i> - /> + P 2 + P 4 
+ f> + P, + /> + P t 
+ P 9 + P u — P ia - P l2 



u\ AA Ml*] 2)112 «I|*HH ?l3joi P 1 iJl^l p j9"e 0I-8-SM ^"71 A+k n 2 D. B+k 

,, :•' E % C+k o 2 F# G-Jfl: *! 

Vhv| 7||avs1 A+k 0 2 D. B+k n 2 E ^ C+k o 2 F» cf°ll" 3M^7l7H] cH*V -£7] # 

Pt - ^[(3 + *b 2 *C) + (P/. + K-m)) + Va/;.)] 

- ^[(A+ tf/>) + (B+ * 0 2 £) +(C + tfF)] 

. M v ^ M z - tt 471 cf©l§ S.-?flJ=( M )2) M) ^mq&s] H7lo|ji. x ^ *^Sl-fe ^^ofl^^ aHg-oH k n 

?:■ 4 tp ?i4 -y-r) 

"II ufl<ysV^ 4-?r ^iHH*] av 7 | ^ ^ ej.fi. ofl^fc ^-Tfl 

•L- *Hr ^1>o|]a^ ^ ^xj. ^em ^ avrf 

9. 

VI 71 7): 

ylAi*)7)7|l- LflJfofl u||*ltbGTEM 

*M GTEM t^l t-Bjcl*!- ^.^^olM-S. o4^E)<H A o V 7l #^^"OllA^ i_|VOi- Aj.7) 247>^1 ^oflA^Sl 3sJ.fi. -Alg). 

"1 ?d^l* ^*Rr 33 -r^l7): 

•M v) ^5] ^Aj7lfi)-GPIB *M*3. <Sll£H <&°-V) A o V 7l 33 ^7}7} ^"71 247)-*l 33* ol-g-S)^ ^ V 7| 

,r| ^Trj7|7l2l 4f r ^ ^i, A-J oj *) ^Af 3|]Ej-fi- afl^*^ A|a^ 

•> 5F-D"S>C 4* *?HMSl 4A1- SflEj A|^6fl. 

^^■ej- 10. 

2119 %H1a-1. 

>>7] GTEM ^s; 2m^[(x. y. z)]* ^7l 3lA)^7l7loll cfltb 3la^[(x. y. z)Hl <ti*H^ «flAl( X x'. w'. zz') 
■HIM A o'-7l 2lAl*j7]7ll- Y^-i- f^li «Va1^1 a^tCLiL zl-zl-0 0 . 45° . 90° . 180° . 270° « 315° Si ?i*V ^ 1 
»IM '116 ufl^l: 

'! -'l GTEM ^Sl 3ViL^[(x. y. z)]* -*7l 3lAl*j7l7Hl cfl^- ^-a^( y '. z '. x')°ll zl"^ <a*l^l?l Hfl*l(xv'. vz'. zx') 
»||A-) a o v 7) 3lAl^j7l7l# f^^O-S HVAlTj) aj-^o.s zj-zj- o° . 45° . 90° . 180° . 270° U 315° Sl^i?J- ^fly 

Hl^l 7||12 nl|*|: 

«-7| GTEM -tal 2 r a#[(x. y. z)]* ^-7) a| a] *j 7 j 7 ) ofl cfl?l 3±&^(z\ x'. y')<Hl ^^^^1 uH*l(xz'. vx'. zv') 
r 'll'-l ^7l 2H^7|7ll- Y^-# f"S^.S ^1^1 "J-^O-S. AA 0° . 45° . 90° . 180° . 270° ^ 315° Sl?d^ ^fll 
."■ U17.1 7.1H8 Hflxl: 
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